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x-archive-meta-abstract: In a program to establish reference tables for several alloys of iridium and rhodium against iridium, the work has been completed on 40 percent iridium-60 percent rhodium. Tables have been prepared giving emfs for temperatures in degrees Fahrenheit from 32�F to 3,800�F and in degrees Celsius (centigrade) from 0 �C to 2,100 �C, and temperatures in these units with emf in millivolts as the argument. The emf is 11.6 millivolts at 3,800 �F. The thermoelectric power averages 3.1 microvolts per �F, and is within 0.1 microvolt of this value between 500 �F and 3,000�F. It increases somewhat at temperatures above 3000 �F. Measurements at temperatures 32�F to 2,500 �F were made in a platinum-wound furnace of conventional design, using a Pt-10 percent Rh versus Pt thermocouple to measure temperature. From 1,950 �F to 3,800 �F (thus overlapping the upper end of the lower range), the furnace used was an iridium block heated by electric induction. Blackbody conditions prevailed in the cavity in which the test thermocouple was inserted, and enabled measurement of the temperature with an optical pyrometer. Good agreement between the data obtained in the overlapping parts of the platinum and optical pyrometer ranges (1,950 �F to 2,500 �F) established confidence in the temperature measurements with the optical pyrometer above 2,500 �F. In both furnaces, helium surrounded the thermocouple junctions. The gas was dried by passing it through a trap immersed in liquid nitrogen. Thoria and beryllia were used as thermal and electrical insulation in the high temperature range. While the electrical resistivity of these materials becomes relatively low at high temperatures, it did not become so low as to cause appreciable error in emf measurements. More serious was the introduction into the measuring circuit of a spurious emf, associated with the strong rf field and believed to be due to a rectifying property possessed by the insulators at high temperature. It was present in varying degrees, sometimes not at all. Its magnitude was determined by observing the (instantaneous) change in emf when the rf power was turned off, and the appropriate correction was made in the thermocouple emf measured with the power on. The accuracy of the measurements is largely that associated with the measurement of temperature using an optical pyrometer. For the present work the maximum uncertainties in the range 2,500 �F to 3,800�F are believed to range from about 8�F to 12 �F.
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